The sonic hedgehog pathway mediates Tongxinluo capsule-induced protection against blood-brain barrier disruption after ischaemic stroke in mice.
Tongxinluo capsule (TXL), a Chinese prescription, has been extensively used for treating ischaemic cerebrovascular diseases in China. Studies have demonstrated that TXL protects the blood-brain barrier (BBB) after cerebral ischaemia. However, the underlying protective mechanisms are not fully elucidated. Enlightened by the critical role of sonic hedgehog (Shh) pathway in promoting BBB integrity through up-regulating tight junction (TJ) proteins, we examined whether the Shh pathway could mediate TXL-induced up-regulation of TJ proteins and subsequent protection against BBB disruption after stroke. Ischaemic stroke was induced in adult male C57BL/6J mice by permanent middle cerebral artery occlusion (pMCAO). The mice were orally administered TXL (3.0 g/kg) at 1, 3 and 21 hours after stroke. Meanwhile, cyclopamine, a specific Shh pathway inhibitor, was intraperitoneally injected at 1 and 21 hours after stroke. The following parameters were measured at 6 and 24 hours after pMCAO: BBB permeability; TJ proteins including occludin, claudin-5 and zonula occludens-1 (ZO-1); and Shh signalling molecules such as Shh, Patched, Smoothened (Smo) and Gli-1. Our results showed that TXL protected against BBB disruption at 6 and 24 hours after pMCAO, and cyclopamine partly reversed the protective effect of TXL on BBB. Meanwhile, cyclopamine blocked the effect of TXL-up-regulated expression of occludin, claudin-5 and ZO-1. Moreover, TXL up-regulated the expression of Shh derived from astrocytes, Patched, Smo and Gli-1, and thus activated the Shh pathway. And cyclopamine inhibited TXL-induced activation of the Shh pathway. Thus, our study demonstrates that the Shh pathway mediates TXL-induced protection against BBB disruption after ischaemic stroke.